Cadherin-related neuronal receptor 1 (CNR1) has cell adhesion activity with beta1 integrin mediated through the RGD site of CNR1.
Cadherin-related neuronal receptor (CNR) proteins are a diverse set of synaptic protocadherins, but little is known about its adhesive properties. We found that overexpressed CNR1 protein localized on the cell surface of HEK293T cells and increased the calcium-dependent cell aggregation potential. However, we could not detect the strong homophilic binding activity of CNR1 EC-Fc fusion protein in vitro. Parental HEK293T cells adhered to Arg-Gly-Asp (RGD) motif of EC1 domain of CNR1-Fc fusion protein. The fusion protein that the Asp73 of EC1 point-mutated to Glu (RGE-Fc) lost the adhesive activity. The adhesion activity of HEK293T cells to CNR1 EC-Fc fusion protein was completely blocked by inhibitors of integrins, including RGDS peptide and anti-beta1 integrin antibodies. The increased cell-aggregative property of CNR1 transfectants was also blocked by RGDS peptides. At cell-cell junctions of the CNR1 transfectants, co-localization between CNR1 and HEK293T endogenous beta1 integrin was observed. Furthermore, the spatiotemporal expression patterns of CNR and beta1 integrin nearly overlapped in the molecular layer of the developing mouse cerebellum in the main stage of synaptogenesis. These results indicate that CNR1 has a heterophilic, calcium-dependent cell adhesion activity with the beta1 integrin subfamily, and raise the possibility of CNR-beta1 integrin association in synaptogenesis.